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PURPOSE: To form an excellent image with a little shear in color by 
providing a system for determining an image position measuring 
pattern by making sensors output by time sharing and synthesizing 
measured results of the image by respective sensors. .......^ 

CONSTITUTION: When a correction cycle starts, a positional shear 
measuring pattern is sent to an image forming device 105Y from an 
interface substrate 104Y and the formed positional shear measuring 
pattern is transferred on a transfer conveyor belt 8 as a transfer 
image of a symbol 108Y. After the positional shear measuring 
pattern to be outputted from the interface substrate 104Y at the 
image forming device 105Y is sent to the image forming device 105Y 
and after a fixed time pertinent to a difference in distance of 
transfer points between the image forming devices 105Y and 105M, 
a positional shear measuring pattern to be outputted from an 
interface substrate 104M at the image forming device 105M Is sent 
to the image forming device 105M. 
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♦ NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by compLiter. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The image-formation equipment which comes to have the system which carries out time sharing of said 
sensor, respectively, outputs it in image-formation equipment equipped with two or more sensors which detect the 
pattern of the system of multiplex image formation which carries out sequential imprint conveyance of the image 
formed in two or more image -formation sections on one record medium, and obtains a color picture, and the image 
on said record medium for location measurement, compounds the image measurement result by the sensor of 

and distinguishes said pattern for image position measurement 
[Claim 2] Time sharing of an output of said sensor is image formation equipment according to claim 1 which 
becomes as a system performed to the conveyance direction of a form with which an image on said record medium 
is imisrinted. . . 

[Claim 3] Time sharing of an output of said sensor is image formation equipment according to claim 1 which comes 
to have a system performed for every pixel. 

[Claim 4] The image-formation equipment which becomes as a system which detects said pattern for location 
measurement with one of outputs among the outputs in these image sensors in image-formation equipment 
equipped with a reading means detect the pattern of the system of multiplex image formation which carries out 
sequential imprint conveyance of the image formed in two or more image-formation sections on one record medium, 
and obtains a color picture, and the image on said record medium for location measurement while using said reading 
means as two image sensors. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. *^* shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the multiplex image formation equipment which is applied to image 
formation equipments, such as for example, a laser beam copying machine and a printer, especially has two or more 
image formation sections. 
[0002] 

[Description of the Prior Art] If the transfer picture location has shifted from the ideal location for every image 
formation section in case the sequential imprint of the image formed by two or more image formation sections is 
carried out to up to a record medium, a tint will be different, or it will become an image with a color gap, and good . . 
Image quality will not be acquired. 

[0003] On the other hand, there are some which aimed at improvement in image quality by using the sensor for 
image position detection as indicated by JP,63-271275,A and JP,1-281468,A. After this reads the image position 
measurement pattern on the imprint conveyance belt formed with each image formation equipment by the sensor for 
image position detection and calculates the amount of gaps of each color by the image position detection 
processing circuit, it obtains a good image with few color gaps by amending a part for the amount of gaps with each 
image formation equipment 
[0004] 

[Problem(s) to be Solved by the Invention] However, it will not be avoided that the circuit magnitude of the thing 
which equips these official reports with two or more image reading means with the equipment of a publication, then 
an image reading means and an image position detection processing means is enlarged, but it will cause lifting of a 
product price. 

[0005] For example, if it is the case where the sensor of an image reading means is used as an image sensor, there 
are the following failures. 

[0006] Generally, since the image sensor has two or more outputs for high-speed actuation, a difference produces it 
in the output of two or more lines according to the difference of the linearity of the difference of an actuation wave 
of the output section, internal capacity coupling, and amplifier etc. In order to amend the difference of such an 
output and to make it a proper output value, it is required for each output to have an amplifying circuit and an offset 
equalization circuit, and at least this will become quite large-scale and expensive. 

[0007] Furthermore, in a thing equipped with two or more image reading means, circuit magnitude will become large 
and only the number of image reading means will become still more expensive. 

[0008] Moreover, the main parts which constitute electrophotography processes, such as a discharge device, a 
heating roller, a development counter, and a cleaner, are arranged around an image reading means. For this reason, 
the space of a layout is narrow and comes to be restricted, and an image position detection processing circuit 
adjoins an image reading means, and cannot be arranged in many cases. Therefore, although the configuration 
transmitted using a cable will be adopted, in a thing with two or more image reading means, two or more electrical 
transmission cables will also be needed, and circuit magnitude will become what also has large very expensive image 
position detection processing ♦**♦. 

[0009] In multiplex image formation equipment, the technical problem which should be solved in this invention has 
the highly precise, small, and cheap image position reading section, and is to offer the image formation equipment 
which can form a good image with few color gaps. 
[0010] 

[Means for Solving the Problem] A system of multiplex image formation which this invention carries out sequential 
imprint conveyance of the image formed in two or more image formation sections on one record medium, and 
obtains a color picture. In image formation equipment equipped with two or more sensors which detect a pattern for 
location measurement of an image on said record medium, it is characterized by coming to have a system which 
carries out time sharing of said sensor, respectively, outputs it, compounds an image measurement result by sensor 
of and distinguishes said pattern for image position measurement. Time sharing of an output of a sensor 

can be performed to the conveyance direction of a form with which an image on a record medium is imprinted, and it 
may be made to perform it for every pixel. 

[0011] Furthermore, in image formation equipment equipped with a reading means to replace with a sensor and to 
detect a pattern for location measurement of an image, while using a reading means as two image sensors, it can 
also consider as a configuration which detects said pattern for location measurement with one of outputs among 
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outputs in these image sensors. 
[0012] 

[Function] By using two or more sensor outputs which detect the pattern for location measurement of an image by 
time sharing, gain, an offiset equalization circuit, an A/D converter, a transmission medium, an image position 
detection processing«circuit, etc. are sharable by two or more sensors. 

[0013] Moreover, by using only a single-sided output among the odd number even number outputs of the image 
sensor used as a reading means, an image reading means can be constituted from conventional half circuit 
magnitude and a conventional half space, it is highly precise, cheap, and is small, and image formation equipment 
with the reliable image position reading section can be realized. 
[0014] 

[Example] Drawing 1 is the schematic diagram of the configuration of the image formation equipment in which one 
example of this invention Is shown, and shows the color picture formation equipment of a multiplex imprint method 
as an example. 

[0015] In drawing, image formation of the image of the manuscript 2 placed on the platen 1 is carried out to an 
image sensor 3 through a lens 16, it Is read as an electrical signal, and is accumulated In the storage means of the 
image-processing section 4 temporarily. 

[0016] From the image-processing section 4, the data of each color of Yellow Y, Magenta M, a cyan C, and Black K 
is outputted, an electrostatic latent image is formed in each photo conductor drum 6Y, 6M, 6C, and 6K with the 
laser beam scanners 5Y. 5M, 5C, and 5K of the image formation section, and it is further visible-image-ized by 
development counters 7Y. 7M. 7C, and 7K. At this time, it is the one image formation section which combined the 
laser beam scanners 5Y, 5M. 5C, and 5K. and in this example, it is equipment with which 5Y, 6Y, and 7Y form the 
' color of yellow, and 5M, 6M, and 7M are equipment with which' a Miagenta, and 5C, 6C'and 7C form a cyan, and 5K. 
6K, and 7K form black, respectively similarly. 

[0017] The form 11 which records the image of each [ these ] color is supplied from the form tray 12. The form 11 
which came out of the tray 12 is sent in on the imprint conveyance belt 8 with the delivery roller 13 to 
predetermined timing. The imprint belt 8 is driven in the direction which sends out a form 1 1 to the blowdown tray 
15 with the driving roller 9 connected with the motor (not shown) of the dedication excellent in fixed-speed nature. 
Moreover, the follower roller 10 is formed in a driving roller 9 and the side which counters, and it is supported so 
that a fixed tension may start the imprint conveyance belt 8. 

[0018] The paper feed timing and image write-in timing are decided so that the head of the form 1 1 conveyed with 
the imprint conveyance belt 8 and the head of the image on first photo conductor drum 6Y formed by image 
formation equipment may be in agreement with the imprint point of the lowest point of photo conductor drum 6Y. 
[0019] the visible image on photo conductor drum 6Y imprints the form 11 which reached the imprint point by the 
corotron for an imprint etc. — having — further — the imprint point and others just under photo conductor drum 
6M — it carries out. The visible image on photo conductor drum 6M is imprinted the same with the form 1 1 which 
reached the imprint just under photo conductor drum 6M having been imprinted by photo conductor drum 6Y. 
Similarly, if the form 1 1 which finished C, K. and all imprints is further conveyed with the imprint conveyance belt 8 
and It reaches to near the follower roller 10. a form 11 wilt exfoliate a form 11 from the imprint conveyance belt 8 by 
corotron. a stripper, etc. for exfoliating from the imprint conveyance belt 8. Then, it is established by the anchorage 
device 14 and discharged on the blowdown tray 15. 

[0020] Drawing 2 is the schematic diagram of the color gap amendment system of the color picture formation 
equipment of a multiplex imprint method. 

[0021] In drawing, 101 is a sensor which reads the pattern image for the image position measurement on image 
formation equipment 105Y and the 05 imprint conveyance belt 8 formed of M, 105C, and 105K. These sensors 101 
are arranged to the ends of an image field in the example of a graphic display, respectively. 

[0022] 102 is the light source which makes a background light required in order that a sensor 101 may read the 
image on the imprint conveyance belt 8, and makes securable quantity of light sufficient as the light source of a 
sensor 101 like LED. a halogen lamp, or a fluorescent lamp. 

[0023] 104Y, 104M, 104C, and 104K are interFace substrates which send a picture signal to the laser beam scanners 
5Y, 5M, 5C, and 5K in image formation equipment, and 106 is a substrate which takes charge of an image position 
detection processor collectively. 109 is a substrate which takes charge of image-processing relation collectively in a 
memory list, and 107 is a control substrate which manages a motion of all these substrates and the whole 
equipment 

[0024] Next, the details of a color gap amendment system are explained. 

[0025] Location gap amendment is performed by going into the amendment cycle of the dedication beforehand set 
as equipment. The object of this equipment amends color gap of each color which happens from the location gap 
and timing fluctuation of a minute drum by external force, a temperature change, etc. besides amendment of 
dispersion in components or an assembly. What is necessary is just to let the time of exceeding a constant rate with 
• receipts and payments of imprint equipment after it follows, for example, a paper jam occurs, and the temperature 
change in equipment etc. be a start condition included in the amendment cycle of this equipment. 
[0026] If it goes into an amendment cycle, a command will be taken out from the control substrate 107 by each 
substrates 104Y, 104M. 104C. 104K. and 106,109. The interface substrates 104Y, 104M. 104C, and 104K The role of 
the pattern generator which outputs the pattern for location gap measurement is played. A location gap 
measurement pattern is transmitted to the image formation equipments 105Y, 105M, 105C, and 105K, and the image 
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position detection processing substrate 106 makes the preparations which sample the pattern for location gap 
measurement outputted with the image formation equipments 105Y. 105M, 105C, and 105K. If an amendment cycle 
starts, the pattern for location gap measurement will be first transmitted to image formation equipment 105Y from 
interface substrate 104Y, and the pattern for location gap measurement formed by image formation equipment 105Y 
wilt be imprinted as an imprint-image of sign 108Y of a graphic display on the imprint conveyance belt 8. After the 
pattern for location gap measurement outputted by interface substrate 104Y to image formation equipment 105Y is 
transmitted to image formation equipment 105Y, the pattern for location gap measurement outputted following fixed 
time amount applicable to the difference of the distance of the imprint point of the image formation equipments 
105Y and 105M by internee substrate 104M to image formation equipment 105M is transmitted to image formation 
equipment 105M. Imprint image 108M are imprinted for the pattern for location gap measurement formed by image 
formation equipment 105M on the imprint conveyance belt 8. At this time, the pattern of imprint image 108M is the 
pattern with which overwrite of the pattern for location gap measurement further formed by image formation 
equipment 105M on imprint image 108Y already imprinted was carried out 

[0027] The pattern with which overwrite of the pattern for location gap measurement which similarly imprint image 
108C was formed and was formed with all image formation equipments was carried out is completed by imprint 
image 108K on the imprint conveyance belt 8. In addition, the pattern for location gap measurement does not 
necessarily need to serve as overwrite. 

[0028] Pattern imprint image 108K for location gap measurement completed are further conveyed with the imprint 
conveyance belt 8, and reach Just under a sensor 101. and with the location gap amendment substrate 106 which 
carries out a sample, the image data from a sensor 101 It is acting as the monitor of at least one of the pattern 
output timing for location gap measurement of the interface substrates 104Y, 104M, 104C. and 104K. From the 
output timing of the at least one ihterface-substr^te The time amount which the pattern for location gap 
measurement reaches just under a sensor 101 From the gap between the image formation equipment which forms 
the pattern for location gap measurement beforehand outputted from the interface substrate, and a sensor 101 
Although the sample of the pattern for location gap measurement is carried out, the need, sufficient sample initiation 
timing, and sample termination timing can be deduced. 

[0029] If the image position detection processing substrate 106 becomes sample initiation timing, it will begin to 
incorporate the picture signal from a sensor 101 to high-speed memory, and if it becomes sample termination timing, 
it will finish incorporation. 

[0030] Even before ending the sample of the pattern for location gap measurement which comes to a degree at the 
same time it finishes Incorporation, from those incorporated data, for example with a method of elastic center etc., 
an image position is decided and it stores in main memory by making It for example, into the image position address. 
By repeating this actuation several times, the image position address which some decided for every image formation 
equipment is obtained. Here, in order to raise a settled image position address precision, the average Is taken for the 
image position address which they some decided for every image formation equipment. 

[0031] next, the correction value which amends the location gap between each image formation equipment with the 
algorithm beforehand decided in the image position detection processing substrate 106 Irom the Image position 
address decided for every image formation equipment — some of every location gap amendment parameters — and 
it computes for every image formation equipment With some location gap amendment parameters, there are a gap 
of the scan starting position of for example, a laser beam scanner, i.e., a gap of a main scanning direction, and the 
imprint conveyance direction of vertical scanning, i.e., the direction, a gap of a main scanning direction scale factor, 
a gap of the scale factor of the direction of vertical scanning, an angle gap to a main scanning direction, etc. Those 
computed correction value Is set to the image formation equipments 105Y, 105M. 105C, and 105K, the interface 
substrates 104Y. 104M, and 104C, and 104K grade directly or indirectly from the Image position detection 
processing substrate 106, and this amendment cycle is ended. 

[0032] At the time of the color picture creation activity which is the original function of this image formation 
equipment, the good image which stopped the amount of color gaps between each image formation equipment to the 
minimum is obtained after this amendment cycle termination. 

[0033] By the way. in order to suppress this color gap to the minimum, it is meaningless if that amount of gaps 
cannot be grasped by RE RU finer than the amount of allowance color gaps In the portion which detects that 
amount of gaps. Moreover, although maintenance nature, reliability, etc. as goods were taken Into consideration, if It 
does not come out the goods which a user can satisfy cannot be offered. 

[0034] Then, the configuration of the detection section which can solve such a problem is explained. 
[0035] The decomposition perspective diagram in which drawing 3 shows the structure of an Image reading means 
concretely, and drawing 4 are drawings of longitudinal section of the important section when seeing In the direction 
of arrow head A of drawing 3 . 

[0036] In drawing 3 , a case 200 shows the sensor 101 of drawing 2 concretely, was seen from the main part of 
equipment equipped the near side with Studs 201a and 201b, and has formed Studs 202a and 202b In the back side. 
203,204 is the frame of image formation equipment. 

[0037] A case 200 Inserts Studs 202a and 202b in the holes 203a and 203b of the frame 203 of a rear side, 
respectively. Inserts Studs 201a and 201b in the holes 205a and 205b of a plate 205, binds a plate 205 tight on a 
front side frame with the screw 206 for immobilization further, and is fixed. The holes 203a and 203b of the rear 
frame 203 and the holes 204a and 204b of a front frame can be made with the size managed so that it might 
become within a value of standard with the alignment of the distance from the imprint conveyance belt 8, and both. 
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[0038] By such configuration, the case 200 is simply removable to the frame of image formation equipment, and, 
moreover, the physical relationship of the stud on an imprint belt and a case serves as the form where it is settled 
in a certain value of standard, then. Therefore, not to mention easy-izing of the maintenance after an assembly 
activity or installation, and compaction, even if the activity of exchange is by failure of a detecting element after 
installation, it can be.coped with only by exchange of this case, and no tuning which starts troublesomely as for time 
amount is generated. 

[0039] Drawing 5 is drawing of longitudinal section of the internal structure of the case 200 of the image reading 
means shown with the imprint conveyance belt 8. and drawing 6 is drawing showing the physical relationship of the 
toner image on the sensor substrate 211, the short focal lens array 212, and the imprint conveyance belt 8 in three 
dimensions. 

[0040] In drawing. 210 is an image sensor and 211 is the substrate which carried the actuation circuit and 
circumference circuit of a sensor 210. Moreover, 212 is a short focal lens array and 218 is the substrate which 
carried the source 217 of the illumination light, and its circumference circuit. 

[0041] Two pairs of the sensor substrate 211 and the short focal lens array 212 are arranged in on a case 200. By 
using two sensors, ac|justment in all the directions of color gaps, such as an angle gap to a gap of a main scanning 
direction, a gap of the direction of vertical scanning, a scale-factor error, and a main scanning direction, is attained. 
For example, as long as it performs only adjustment of the direction of vertical scanning, one piece is sufficient, and 
as long as it uses a sensor for every color, to say nothing of being good, any number of number of sensors may use 
an area sensor like four pieces. 

[0042] Furthermore, 213 is a member holding the short focal lens array 212, and can be adjusted in the vertical 
direction to a case 200. Moreover, the sensor substrate 211 can be adjusted to the stud 214 currently fixed to the 
case 200." By having "such a device, the physical relationship of a sensbr '210 and the short focal lens array 212' can ' 
be adjusted to arbitration on a case 200, and it becomes possible to attach in the precision of the request 
corresponding to a military requirement. 

[0043] Here, in order to perform accurate image position detection, the case where CCD is used for a reading 
means is explained. 

[0044] The configuration of CCD general to drawing 7 is shown. 

[0045] As shown in drawing 7 , in order that a CCD line sensor may have the sensitization section, the transfer 
section, and the output section, may raise a degree of integration to the transfer section and may lessen transfer 
loss, it is equipped with the register of two trains. And a transfer of the signal charge of an odd number pixel and an 
even number pixel is taken charge of within n pixels, respectively, and it is taken out outside as an odd number 
output and an even number output via each output section. 

[0046] However, a difference arises in the output of two lines according to the difference of the linearity of the 
difference of an actuation wave of the output section, internal capacity coupling, and amplifier etc. When carrying 
out high-speed actuation, an output difference will arise also by timing with the still more delicate sample hold at 
the time of analog processing. 

[0047] In order to amend such an output difference and to make it a proper output value, it is necessary to have an 
amplifying circuit and an offset equalization circuit in each of odd number and even number, and two quantization 
circuits are also still more nearly required. 

[0048] The block diagram of the digital disposal circuit of conventional CCD is shown in drawing 8 . 
[0049] It doubles with the reference voltage at the time of there being gain and an offset equalization circuit and 
quantizing to the output of the odd number of CCD, and each even number. Gain and an offset equalization circuit, 
and four quantization circuits are required of the case of two or more CCD, for example, two CCD. if an of^et 
equalization circuit is level which is not saturated in the case of quantization — odd number or even number — it 
may add only to output of either one of the two, a certain fixed value may be added or subtracted, and the relative 
difference of a parity may be amended. 

[0050] moreover, an offset equalization circuit may be boiled as shown in the block diagram shown in drawing 9 . it 
may be added after quantization, and is possible also after composition of odd number or even number. And it is 
better to be able to carry out ac^ustable, since the correction value has dispersion by CCD. 
[0051] The reading unit which used two or more conventional CCD for drawing 10 , and the block diagram of an 
image position detection processing circuit are shown. 

[0052] In the image reading unit, the CCD-A substrate and the CCD-B substrate are built in, and it is attached in 
the travelling direction and the direction of a right angle of the imprint conveyance belt 8, respectively. The one 
where the gap is possible larger also considers and selects the effect of the dirt of the imprint conveyance belt 8. 
bending, curvature, an oscillation, etc., although the Inclination detection precision of an image field becomes good. 
And CCD-A and CCD-B are adjusted so that it may be parallel on a fixture beforehand, the aforementioned digital 
disposal circuit is built in each, and gain and an offset equalization circuit, and four circuits of quantization circuits 
are built in. 

[0053] Since a CCD driving signal needs to take two CCD and synchronizations, the same driving signal is sent to 
each CCD. Furthermore, as for the CLK. a synchronization is taken for CLK of a laser beam scanner, and frequency 
has become whether to be the integral multiple. Amendment will be made and recorded if only area respectively 
required for image memory B of image position detection processing circles needs the picture signal of read CCD-A 
for image memory A of image position detection processing circles as for the picture signal of CCD-B. Next, 
quantity of light nonuniformity amendment etc. is carried out by CPU, the relative amount of gaps of detection of 
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the difference of the image position of each color and the image position of CCD-A and CCD-B is detected, the 
image imprint location of each color is controlled by the image formation equipment controller, and the signal of 
image memory A and image memory B can obtain a good image without a color gap. 

[0054] In this case, the inclination In an image field can be expressed with the difference delta of the center of 
gravity of the image imprinted by the form conveyance band from the image formation section at the time of the 
same as shown in drawing 1 1 . 

[0055] On the other hand, the following color gaps are detected in this invention. 

[0056] The case where two CCD is used is considered. The CCD sensor is attached in the travelling direction and 
the direction of a right angle of the imprint conveyance belt 8 for detecting the Image inclination and scale-factor 
error in an image field. On the other hand, they are detectable even if it uses CCD-A and CCD-B by time sharing, 

as shown in drawing 1 3 . 

[0057] That is. from the pattern gap XI for location gap measurement read within the same CCD, if the scale factor 
of the form conveyance direction can be found, the pattern gap for location gap measurement of positive always 
between CCD-A and CCD-B can be known. And if the actual pattern gap X2 for location gap measurement between 
this pattern gap, CCD-A, and CCD-B and the difference of Xthree are taken, it can ask for the Inclination In an 
image field. 

[0058] In addition, it is desirable to take some averages of a place on the occasion of measurement. Moreover, what 
is necessary is Just to compare a theoretical pattern gap with a actual value, if the scale factor of the form 
conveyance direction has not shifted. 

[0059] By changing CCD-A and CCD-B by turns, and using them with the period of an image position measurement 
pattern, as shown In (a) of drawing 13 , (b), and (c), the gain and the offset equalization circuit which were 4 circuit 
need cbnventionally, and a quantization circuit" can be reduced in two hialf circuits^ as shown In drawing 12 . For this 
reason, it becomes reducible [ an electrical part and spaces ], and the number of interface signals with the image 
position detection processing section also becomes half. Therefore, the number of pins of a cable or a connector 
can be reduced, there can be little memory and It can end, and it becomes small, and a circuit cutback can be 
carried out and the data width of face of the image location detection processing section can also improve large 
reduction and the reliability of cost. 

[0060] Moreover, if the general-purpose element which LSI-ized two circuits and a quantization composition circuit 
for gain and offset ac[justment is used, spaces can be reduced more and reliability can be raised. It may be after 
quantization although time sharing of the signal is carried out immediately after the CCD output at drawing 12 . 
Moreover, In dr awing 12 , although a CCD actuation circuit is on the Image position detection processing section. It 
may be in an image reading unit. 

[0061] Here, on the outskirts of a reading means of the image position measurement pattern on the imprint 
conveyance belt 8, the discharge devices electrification and the object for electric discharge of a photoconductor 
drum, an imprint, for form exfoliation, etc. are arranged, and these discharge by number 100- number 1000V. On the 
other hand, the sensor output signal level within a reading means is several lOOmV and about [ of those ] 1/1000, 
and when transmitting a CCD analog output signal for a long time, if it transmits as it is, it will be influenced by the 
noise of a discharge device. Even if it amplifies to the input voltage level of an A/D converter, as compared with the 
voltage level of a peripheral device, it is dramatically small, and the effect of a noise may be received. 
[0062] It may be better to transmit the data after quantization here, when between sensors is separated. It is 
effective to consider as the configuration of drawing 14 to such conditions. 

[0063] That is. it connects by a flexible substrate or a flexible cable so that it can carry out adjustable [ of the 
CCD-A section and the CCD-B section ] Independently, with parallelism maintained, and It adjusts according to an 
individual so that It may double with the optimal focus location of image reading. 

[0064] In this case, although gain and an offset equalization circuit, and quantization composition circuits are 
irreducible, the cables from an image reading unit to the image position processing section can be reduced, and a 
cost cut can be aimed at Moreover, the LSI-ized general-purpose element may be used for gain, and offset 
acjjustment and a quantization composition circuit. 

[0065] Furthermore, the method which compounds a CCD-A output and a CCD-B output for every [ every area 
and ] pixel like drawing 1 5 as the method of different time sharing, and is sent to an image position detecting 
element is also considered. 

[0066] Although a video rate doubles by this method, it is an advantage that a CCD-A output and a CCD-B output 
are measured simultaneously, and the inclination in an image field can be detected. Therefore, the system with a late 
video rate is turned to. The synthetic method in the analog after gain and offset adjustment and the digital synthetic 
method can be considered like [ this method ] the above-mentioned time sharing. 

[0067] Next, an image is explained about how to detect a readout color gap, among two or more outputs of a reading 
image sensor only using the output of which or one of the two. 
[0068] Drawing 16 is a block diagram for this detection method. 

[0069] The point made into the system which excluded the gain, the offset equalization circuit, the quantization 
circuit, and the synthetic circuit for a piece channel as compared with the block diagram of drawing 8 is different 
[0070] As drawing 7 explained, the signal output of CCD is taken out to another exterior by two, an odd 
number output and an even number output However, a difference arises in the output of two lines according to the 
difference of the difference of an actuation wave of the output section, internal capacity coupling, and the linearity 
of amplifier etc. In order to amend this and to make it a proper output value, it needed to have an amplifying circuit 
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and an offset equalization circuit in each of odd number and even number, and two quantization circuits were also 
still more nearly required. Although there are some in which odd-number even number had the output compounded 
inside depending on CCD, if it is unchanging for there being an output difference of odd-number even number after 
all and lets the same gain and an offset equalization circuit pass, an odd-number even-number output difference 
remains existing, and' even if it carries out a digital shading compensation and dark amendment in an error's arising 
at the time of image position detection, the speed required of a video-processing circuit will also double. Moreover, 
it is [ pixel size is large or / few pixels ] or is expensive although there are also the single transfer section and CCD 
with a single output 

[0071] On the other hand, even if it uses general-purpose CCD with a configuration like this example, since it 
passes along a common circuit a difference cannot arise, and the speed of a video-processing circuit of all outputs 
is also good in the one half at the time of a synthetic output although it will use thinning out the effective pixel of 
CCD. since the read magnitude of 1 pixel does not change — image position data — right and left — if uniform 
distribution is carried out, the same result as the case where a pixel is not thinned out will be obtained, moreover, 
image position data — right and left — even if it is uneven distribution, by using image position detection algorithms, 
such as a method of elastic center, etc., the almost same result as the case where a pixel is not thinned out is 
obtained, and 1 pixel is the error which can be disregarded to the control step of a light beam scanner if quite small. 
[0072] Moreover, image position detection precision can improve further by making [ many ] the number of the data 
contained in the read image. That is, precision improves by making reading pixel size of a sensor small, raising 
resolution or making width of face of a reading image thick. For example, what is necessary is Just to operate only 
the piece channel using the sensor of 7um(s) which are the pixel sizes of the one half, if you want to read image 
position data in the precision of Hum. In this case, when the pixel size of CCD became small, sensitivity falls, but 
' since ttTe resolution of a short focal lens array cannot be followed even if the reisolutibn of CCD becomes not much 
small, a reset signal is thinned out to usual one half, and there is also a method of using by doubling light exposure. 
In addition, deterioration of resolution is not produced in the direction of vertical scanning. 
[0073] The above thing is mentioned at drawing 1 7 and an example is shown. 

[0074] If the result when being with the time of there being no infanticide of an effective pixel in the case of image 
position data with symmetrical distribution as shown in this drawing (a) becomes completely the same and it asks for 
the address of the center of gravity of an image position with a method of elastic center, a center of gravity will 
serve as a location of the address 5. 

[0075] on the other hand, (b) of this drawing — like — right and left — in the case of image position data with 
unsymmetrical distribution If it asks for the address of the center of gravity of an image position to triple figures 
below decimal point with a method of elastic center The center-of-gravity address when the center-of-gravity 
address when you have no infanticide being set to 5.273. and being [ thin out and ] is 5.214, and when it is set to 
0.059 and the sensor of 14um pixel size is used, the difference is an error of 0.8261 um and 1 um or less, and is the 
value which can be disregarded. 

[0076] Next how to carry out the instrumental scan of the reading means in the form conveyance direction and the 
direction of a right angle is explained. 

[0077] The same engine performance as the case where it has two or more image reading means can be obtained by 
replacing with using two or more image reading means by time sharing, making the instrumental scan of the one 
image reading means carry out in the form conveyance direction and the direction of a right angle, and making it 
move to a required image reading location. 

[0078] For example, what is necessary is just to make it say that CCD-A is moved to the location which should 
have CCD-B, and (b) section of the pattern for location gap measurement is made to read, and it makes (c) section 
of return and the pattern for location gap measurement read to the location of CCD-A in drawing 13 , after reading 
(a) section of the pattern for location gap measurement by CCD-A. Under the present circumstances, what is 
necessary is just to make the output gap (X2) of the pattern for location gap measurement and (X3) larger than the 
time amount by which CCD-A moves, and is stood still and stabilized to the location which should have CCD-B. 
[0079] In addition, although this example explained the configuration in the transmitted illumination mold by 
transparent imprint belt material, if belt material is opaque, the same effect can be acquired by considering as the 
form where the lighting lamp was also incorporated on the case. 
[0080] 

[Effect of the Invention] In this invention, it can consider as the configuration which shared a circuit, a transmission 
medium, etc. about a sensor by using two or more sensor outputs which detect the pattern for location 
measurement of an image by time sharing. Therefore, it becomes reducible [ simplification of equipment and cost ] 
by few components and the simple circuit 

[0081] Moreover, an image reading means can consist of conventional half circuit magnitude and spaces by using 
only a single-sided output among the odd number even number outputs of the image sensor used as a reading 
means. Therefore, it is small, location reading of a high image also of precision becomes possible, and compactor 
image formation equipment can be offered. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. :(c)Mc9|t shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL HELD 



[Industrial Application] This invention relates to the multiplex image formation equipment which is applied to image 
formation equipments, such as for example, a laser beam copying machine and a printer, especially has two or more 
image formation sections. 
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PRIOR ART 



[Description of the Prior Art] If the transfer picture location has shifted from the ideal location for every image 
formation section in case the sequential imprint of the image formed by two or more image formation sections is 
carried out to up to a record medium, a tint will be different, or it will become an image with a color gap, and good 
image quality will not be acquired. 

[0003] On the other hand, there are some which aimed at improvement in image quality by using the sensor for 
image position detection as indicated by JP,63-271275A and JP,1~281468.A. After this reads the image position 
measurement pattern on the imprint conveyance belt formed with each image formation equipment by the sensor for 
image position detection and calculates the amount of gaps of each color by the image position detection 
processing circuit, it obtains a good image with few color gaps by amending a part for the amount of gaps with each 
image formation equipment 
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EFFECT OF THE INVENTION 



[Effect of the Invention] In this invention, it can consider as the configuration which shared a circuit, a transmission 
medium, etc. about a sensor by using two or more sensor outputs which detect the pattern for location 
measurement of an image by time sharing. Therefore, it becomes reducible [ simplification of equipment, and cost ] 
by few components and the simple circuit 

[0081] Moreover, an image reading means can consist of conventional half circuit magnitude and spaces by using 
only a single-sided output among the odd number even number outputs of the image sensor used as a reading 
means. Therefore, it is small, location reading of a high image also of precision becomes possible, and compactor 
image formation equipment can be ofFered. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, it will not be avoided that the circuit magnitude of the thing 
which equips these official reports with two or more image reading means with the equipment of a publication, then 
an image reading means and an image position detection processing means is enlarged, but it will cause lifting of a 
product price. 

[0005] For example, if it is the case where the sensor of an image reading means is used as an image sensor, there 
are the following failures. 

[0006] Generally, since the image sensor has two or more outputs for high-speed actuation, a difference produces it 
in the output of two or more lines according to the difference of the linearity of the difference of an actuation wave 
of the output section, internal capacity coupling, and amplifier etc. In order to amend. the. difference of such an. 
output and to make it a proper output value, it is required for each output to have an amplifying circuit and an offset 
equalization circuit, and at least this will become quite large-scale and expensive. 

[0007] Furthermore, in a thing equipped with two or more image reading means, circuit magnitude will become large 
and only the number of image reading means will become still more expensive. 

[0008] Moreover, the main parts which constitute electrophotography processes, such as a discharge device, a 
heating roller, a development counter, and a cleaner, are arranged around an image reading means. For this reason, 
the space of a layout is narrow and comes to be restricted, and an image position detection processing circuit 
acljoins an image reading means, and cannot be arranged in many cases. Therefore, although the configuration 
transmitted using a cable will be adopted, in a thing with two or more image reading means, two or more electrical 
transmission cables will also be needed, and circuit magnitude will become what also has large very expensive image 
position detection processing 

[0009] In multiplex image formation equipment, the technical problem which should be solved in this invention has 
the highly precise, small, and cheap image position reading section, and is to offer the image formation equipment 
which can form a good image with few color gaps. 
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MEANS 



[Means for Solving the Problem] A system of multiplex image formation which this invention carries out sequential 
imprint conveyance of the image formed in two or more image formation sections on one record medium, and 
obtains a color picture, In image formation equipment equipped with two or more sensors which detect a pattern for 
location measurement of an image on said record medium, it is characterized by coming to have a system which 
carries out time sharing of said sensor, respectively, outputs it, compounds an image measurement result by sensor 
of and distinguishes said pattern for image position measurement. Time sharing of an output of a sensor 

can be performed to the conveyance direction of a form with which an image on a record medium is imprinted, and it 
may be made to perform it for every pixel. 

[001.1] Furthermore,. in image formation equipment equipped with a reading means to replace with a sensor and.to ..... 
detect a pattern for location measurement of an image, while using a reading means as two image sensors, it can 
also consider as a configuration which detects said pattern for location measurement with one of outputs among 
outputs in these image sensors. 
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OPERATION 



[Function] By using two or more sensor outputs which detect the pattern for location measurement of an image by 
time sharing, gain, an offset equalization circuit, an A/D converter, a transmission medium, an image position 
detection processing circuit, etc. are sharable by two or more sensors. 

[0013] Moreover, by using only a single-sided output among the odd number even number outputs of the image 
sensor used as a reading means, an image reading means can be constituted from conventional half circuit 
magnitude and a conventional half space, it is highly precise, cheap, and is small, and image formation equipment 
with the reliable image position reading section can be realized. 
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EXAMPLE 



[Example] Drawing 1 is the schematic diagram of the configuration of the image formation equipment in which one 
example of this invention is shown, and shows the color picture formation equipment of a multiplex imprint method 
as an example. 

[0015] In drawing, image formation of the image of the manuscript 2 placed on the platen 1 is carried out to an 
image sensor 3 through a lens 16, it is read as an electrical signal, and is accumulated in the storage means of the 

image-processing section 4 temporarily. 

[0016] From the image-processing section 4, the data of each color of Yellow Y, Magenta M, a cyan C. and Black K 
is outputted, an electrostatic latent image is formed in each photo conductor drum 6Y, 6M, 6C, and 6K with the 
Jaser beam scanners 5Y, 5M, 5C, and 5K of the image formation section, and it is further visibloTimage-ized by 
development counters 7Y. 7M, 7C, and 7K. At this time, it is the one image formation section which combined the 
laser beam scanners 5Y. 5M, 5C, and 5K, and in this example, it is equipment with which 5Y, 6Y, and 7Y form the 
color of yellow, and 5M. 6M, and 7M are equipment with which a Magenta, and 5C, 6C and 7C form a cyan, and 5K, 
6K, and 7K form black, respectively similarly. 

[0017] The form 1 1 which records the image of each [ these ] color is supplied from the form tray 12. The form 1 1 
which came out of the tray 12 is sent in on the imprint conveyance belt 8 with the delivery roller 13 to 
predetermined timing. The imprint belt 8 is driven in the direction which sends out a form 1 1 to the blowdown tray 
15 with the driving roller 9 connected with the motor (not shown) of the dedication excellent in fixed-speed nature. 
Moreover, the follower roller 10 is formed in a driving roller 9 and the side which counters, and it is supported so 
that a fixed tension may start the imprint conveyance belt 8. 

[0018] The paper feed timing and image write-in timing are decided so that the head of the form 1 1 conveyed with 
the imprint conveyance belt 8 and the head of the image on first photo conductor drum 6Y formed by image 
formation equipment may be in agreement with the imprint point of the lowest point of photo conductor drum 6 Y. 
[0019] the visible image on photo conductor drum 6Y imprints the form 1 1 which reached the imprint point by the 
corotron for an imprint etc. — having — further — the imprint point and others just under photo conductor drum 
6M — it carries out The visible image on photo conductor drum 6M is imprinted the same with the form 1 1 which 
reached the imprint just under photo conductor drum 6M having been imprinted by photo conductor drum 6Y. 
Similarly, if the form 1 1 which finished C. K, and alt imprints is further conveyed with the imprint conveyance belt 8 
and it reaches to near the follower roller 10. a form 1 1 will exfoliate a form 11 from the imprint conveyance belt 8 by 
corotron. a stripper, etc. for exfoliating from the imprint conveyance belt 8. Then, it is established by the anchorage 
device 14 and discharged on the blowdown tray 15. 

[0020] Drawing 2 is the schematic diagram of the color gap amendment system of the color picture formation 
equipment of a multiplex imprint method. 

[0021] In drawing. 101 is a sensor which reads the pattern image for the image position measurement on image 
formation equipment 105Y and the 05 imprint conveyance belt 8 formed of M, 105C. and 105K. These sensors 101 
are arranged to the ends of an image field in the example of a graphic display, respectively. 
[0022] 102 is the light source which makes a background light required in order that a sensor 101 may read the 
image on the imprint conveyance belt 8, and makes securable quantity of light sufHcient as the light source of a 
sensor 101 like LED, a halogen lamp, or a fluorescent lamp. 

[0023] 104Y, 104M, 104C. and 104K are interface substrates which send a picture signal to the laser beam scanners 
5Y. 5M. 5C, and 5K in image formation equipment, and 106 is a substrate which takes charge of an image position 
detection processor collectively. 109 is a substrate which takes charge of image-processing relation collectively in a 
memory list, and 107 is a control substrate which manages a motion of all these substrates and the whole 
equipment 

[0024] Next, the details of a color gap amendment system are explained. 

[0025] Location gap amendment is performed by going into the amendment cycle of the dedication beforehand set 
as equipment. The object of this equipment amends color gap of each color which happens from the location gap 
and timing fluctuation of a minute drum by external force, a temperature change, etc. besides amendment of 
dispersion in components or an assembly. What is necessary is just to let the time of exceeding a constant rate with 
receipts and payments of imprint equipment after it follows, for example, a paper jam occurs, and the temperature 
change in equipment etc. be a start condition included in the amendment cycle of this equipment. 
[0026] If it goes into an amendment cycle, a command will be taken out fr-om the control substrate 107 by each 
substrates 104Y. 104M. 104C. 104K. and 106.109. The internee substrates 104Y. 104M. 104C. and 104K The role of 
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the pattern generator which outputs the pattern for location gap measurement is played. A location gap 
measurement pattern is transmitted to the image formation equipments 105Y, 105M. 105C. and 105K, and the image 
position detection processing substrate 106 makes the preparations which sample the pattern for location gap 
measurement outputted with the image formation equipments 105Y, 105M, 105C, and 105K. If an amendment cycle 
starts, the pattern for location gap measurement will be first transmitted to image formation equipment 105Y from 
interface substrate 104Y, and the pattern for location gap measurement formed by image formation equipment 105Y 
will be imprinted as an imprint image of sign 108Y of a graphic display on the imprint conveyance belt 8. After the 
pattern for location gap measurement outputted by interface substrate 104Y to image formation equipment 105Y is 
transmitted to image formation equipment 105Y, the pattern for location gap measurement outputted following fixed 
time amount applicable to the difference of the distance of the imprint point of the image formation equipments 
105Y and 105M by interface substrate 104M to image formation equipment 105M is transmitted to image formation 
equipment 105M. Imprint image 108M are imprinted for the pattern for location gap measurement formed by image 
formation equipment 105M on the imprint conveyance belt 8. At this time, the pattern of imprint image 108M is the 
pattern with which overwrite of the pattern for location gap measurement further formed by image formation 
equipment 105M on imprint image 108Y already imprinted was carried out 

[0027] The pattern with which overwrite of the pattern for location gap measurement which similarly imprint image 
108C was formed and was formed with all image formation equipments was carried out is completed by imprint 
image 108K on the imprint conveyance belt 8. In addition, the pattern for location gap measurement does not 
necessarily need to serve as overwrite. 

[0028] Pattern imprint image 108K for location gap measurement completed are further conveyed with the imprint 
conveyance belt 8, and reach just under a sensor 101. and with the location gap amendment substrate 106 which 
carries out a sample, the image data from a sensor 101 It is acting as the monitor of at least one of the pattern 
output timing for location gap measurement of the interface substrates 104Y, 104M, 104C. and 104K. From the 
output timing of the at least one interface substrate The time amount which the pattern for location gap 
measurement reaches just under a sensor 101 From the gap between the image formation equipment which forms 
the pattern for location gap measurement beforehand outputted from the interface substrate, and a sensor 101 
Although the sample of the pattern for location gap measurement is carried out, the need, sufficient sample initiation 
timing, and sample termination timing can be deduced. 

[0029] If the image position detection processing substrate 106 becomes sample initiation timing, it will begin to 
incorporate the picture signal fi^om a sensor 101 to high-speed memory, and if it becomes sample termination timing, 
it will finish incorporation. 

[0030] Even before ending the sample of the pattern for location gap measurement which comes to a degree at the 
same time it finishes incorporation, from those incorporated data, for example with a method of elastic center etc., 
an image position is decided and it stores in main memory by making it for example, into the image position address. 
By repeating this actuation several times, the image position address which some decided for every image formation 
equipment is obtained. Here, in order to raise a settled image position address precision, the average is taken for the 
image position address which they some decided for every image formation equipment. 

[0031] next, the correction value which amends the location gap between each image formation equipment with the 
algorithm beforehand decided in the image position detection processing substrate 106 from the image position 
address decided for every image formation equipment — some of every location gap amendment parameters — and 
it computes for every image formation equipment. With some location gap amendment parameters, there are a gap 
of the scan starting position of for example, a laser beam scanner, i.e.. a gap of a main scanning direction, and the 
imprint conveyance direction of vertical scanning, i.e.. the direction, a gap of a main scanning direction scale factor, 
a gap of the scale factor of the direction of vertical scanning, an angle gap to a main scanning direction, etc. Those 
computed correction value is set to the image formation equipments 105Y, 105M, 105C. and 105K. the interface 
substrates 104Y, 104M, and 104C, and 104K grade directly or indirectly from the image position detection 
processing substrate 106, and this amendment cycle is ended. 

[0032] At the time of the color picture creation activity which is the original function of this image formation 
equipment, the good image which stopped the amount of color gaps between each image formation equipment to the 
minimum is obtained after this amendment cycle termination. 

[0033] By the way. in order to suppress this color gap to the minimum, it is meaningless if that amount of gaps 
cannot be grasped by RE ** RU finer than the amount of allowance color gaps in the portion which detects that 
amount of gaps. Moreover, although maintenance nature, reliability, etc. as goods were taken into consideration, if it 
does not come out, the goods which a user can satisfy cannot be offered. 

[0034] Then, the configuration of the detection section which can solve such a problem is explained. 
[0035] The decomposition perspective diagram in which drawing^ shows the structure of an image reading means 
concretely, and drawing 4 are drawings of longitudinal section of the important section when seeing in the direction 
of arrow head A of drawing 3 . 

[0036] In drawing 3 . a case 200 shows the sensor 101 of drawing 2 concretely, was seen fi'om the main part of 
equipment, equipped the near side with Studs 201a and 201b, and has formed Studs 202a and 202b in the back side. 
203.204 is the fi^ame of image formation equipment. 

[0037] A case 200 inserts Studs 202a and 202b in the holes 203a and 203b of the fi^ame 203 of a rear side, 
respectively, inserts Studs 201a and 201b in the holes 205a and 205b of a plate 205. binds a plate 205 tight on a 
fi'ont side frame with the screw 206 for immobilization further, and is fixed. The holes 203a and 203b of the rear 
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frame 203 and the holes 204a and 204b of a front frame can be made with the size managed so that it might 
become within a value of standard with the alignment of the distance from the imprint conveyance belt 8. and both. 
[0038] By such configuration, the case 200 is simply removable to the frame of image formation equipment and. 
moreover, the physical relationship of the stud on an imprint belt and a case serves as the form where it is settled 
in a certain value of standardr then. Therefore, not to mention easy-izing of the maintenance after an assembly 
activity or installation, and compaction, even if the activity of exchange is by failure of a detecting element after 
installation, it can be coped with only by exchange of this case, and no tuning which starts troublesomely as for time 
amount is generated. 

[0039] Drawing 5 is drawing of longitudinal section of the internal structure of the case 200 of the image reading 
means shown with the imprint conveyance belt 8. and drawing 6 is drawing showing the physical relationship of the 
toner image on the sensor substrate 211, the short focal lens array 212, and the imprint conveyance belt 8 in three 
dimensions. 

[0040] In drawing. 210 is an image sensor and 211 is the substrate which carried the actuation circuit and 
circumference circuit of a sensor 210. Moreover 212 is a short focal lens array and 218 is the substrate which 
carried the source 217 of the illumination light, and its circumference circuit. 

[0041] Two pairs of the sensor substrate 211 and the short focal tens array 212 are arranged in on a case 200. By 
using two sensors, acljustment in all the directions of color gaps, such as an angle gap to a gap of a main scanning 
direction, a gap of the direction of vertical scanning, a scale-factor error, and a main scanning direction, is attained. 
For example, as long as it performs only adjustment of the direction of vertical scanning, one piece is sufficient, and 
as long as it uses a sensor for every color, to say nothing of being good, any number of number of sensors may use 
an area sensor like four pieces. 

[0042] Furthermore, 213 is a member holdihk the short focjal lens array 212; and can be aclj listed in the vertical 
direction to a case 200. Moreover, the sensor substrate 21 1 can be adjusted to the stud 214 currently fixed to the 
case 200. By having such a device, the physical relationship of a sensor 210 and the short focal lens array 212 can 
be acijusted to arbitration on a case 200, and it becomes possible to attach in the precision of the request 
corresponding to a military requirement. 

[0043] Here, in order to perform accurate image position detection, the case where CCD is used for a reading 
means is explained. 

[0044] The configuration of CCD general to drawing 7 is shown. 

[0045] As shown in drawing 7 . in order that a CCD line sensor may have the sensitization section, the transfer 
section, and the output section, may raise a degree of integration to the transfer section and may lessen transfer 
loss, it is equipped with the register of two trains. And a transfer of the signal charge of an odd number pixel and an 
even number pixel is taken charge of within n pixels, respectively, and it is taken out outside as an odd number 
output and an even number output via each output section. 

[0046] However, a difference arises in the output of two lines according to the difference of the linearity of the 
difference of an actuation wave of the output section, interna! capacity coupling, and amplifier etc. When carrying 
out high-speed actuation, an output difference will arise also by timing with the still more delicate sample hold at 
the time of analog processing. 

[0047] In order to amend such an output difference and to make it a proper output value, it is necessary to have an 
amplifying circuit and an offset equalization circuit in each of odd number and even number, and two quantization 
circuits are also still more nearly required. 

[0048] The block diagram of the digital disposal circuit of conventional CCD is shown in drawing 8 . 
[0049] It doubles with the reference voltage at the time of there being gain and an offset equalization circuit and 
quantizing to the output of the odd number of CCD, and each even number. Gain and an offset equalization circuit, 
and four quantization circuits are required of the case of two or more CCD, for example, two CCD. if an offset 
equalization circuit is level which is not saturated in the case of quantization — odd number or even number — it 
may add only to output of either one of the two, a certain fixed value may be added or subtracted, and the relative 
difference of a parity may be amended. 

[0050] moreover, an offset equalization circuit may be boiled as shown in the block diagram shown in drawing 9 . it 
may be added after quantization, and is possible also after composition of odd number or even number. And it is 
better to be able to carry out acjjustable, since the correction value has dispersion by CCD. 
[0051] The reading unit which used two or more conventional CCD for drawing 10 . and the block diagram of an 
image position detection processing circuit are shown. 

[0052] In the image reading unit, the CCD-A substrate and the CCD-B substrate are built in, and it is attached in 
the travelling direction and the direction of a right angle of the imprint conveyance belt 8, respectively. The one 
where the gap is possible larger also considers and selects the effect of the dirt of the imprint conveyance belt 8, 
bending, curvature, an oscillation, etc.. although the inclination detection precision of an image field becomes good. 
And CCD-A and CCD-B are adjusted so that it may be parallel on a fixture beforehand, the aforementioned digital 
disposal circuit is built in each, and gain and an offset equalization circuit, and four circuits of quantization circuits 
are built in. 

[0053] Since a CCD driving signal needs to take two CCD and synchronizations, the same driving signal is sent to 
each CCD. Furthermore, as for the CLK. a synchronization is taken for CLK of a laser beam scanner, and frequency 
has become whether to be the integral multiple. Amendment will be made and recorded if only area respectively 
required for image memory B of image position detection processing circles needs the picture signal of read CCD-A 
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for image memory A of image position detection processing circles as for the picture signal of CCD-B. Next, 
quantity of tight nonuniformity amendment etc. is carried out by CPU, the relative amount of gaps of detection of 
the difference of the image position of each color and the image position of CCD-A and CCD-B is detected, the 
image imprint location of each color is controlled by the image formation equipment controller, and the signal of 
image memory A and* image memory B can obtain a good image without a color gap. 

[0054] In this case, the inclination in an image field can be expressed with the difference delta of the center of 
gravity of the image imprinted by the form conveyance band from the image formation section at the time of the 
same as shown in drawing 1 1 . 

[0055] On the other hand, the following color gaps are detected in this invention. 

[0056] The case where two CCD is used is considered. The CCD sensor is attached in the travelling direction and 
the direction of a right angle of the imprint conveyance belt 8 for detecting the image inclination and scale-factor 
error in an image field. On the other hand, they are detectable even if it uses CCD-A and CCD-B by time sharing, 
as shown in dra wing 13 . 

[0057] That is. Irom the pattern gap XI for location gap measurement read within the same CCD, if the scale factor 
of the form conveyance direction can be found, the pattern gap for location gap measurement of positive always 
between CCD-A and CCD-B can be known. And if the actual pattern gap X2 for location gap measurement between 
this pattern gap, CCD-A, and CCD-B and the difference of Xthree are taken, it can ask for the inclination in an 
image field. 

[0058] In addition, it is desirable to take some averages of a place on the occasion of measurement. Moreover, what 
is necessary is Just to compare a theoretical pattern gap with a actual value, if the scale factor of the form 
conveyance direction has not shifted. 

[0059] By changing CCD-A and CCD-B by turns7and using them witfi the period of an' image positTdh mieasurement * 
pattern, as shown in (a) of drawing 1 3 , (b), and (c), the gain and the ofFset equalization circuit which were 4 circuit 
need conventionally, and a quantization circuit can be reduced in two half circuits, as shown in drawjng J2 . For this 
reason, it becomes reducible [ an electrical part and spaces ], and the number of interface signals with the image 
position detection processing section also becomes half. Therefore, the number of pins of a cable or a connector 
can be reduced, there can be little memory and it can end, and it becomes small, and a circuit cutback can be 
carried out and the data width of face of the image location detection processing section can also improve large 
reduction and the reliability of cost. 

[0060] Moreover, if the general-purpose element which LSI-ized two circuits and a quantization composition circuit 
for gain and ofFset ac|iustment is used, spaces can be reduced more and reliability can be raised. It may be after 
quantization although time sharing of the signal is carried out immediately after the CCD output at drawing 12 . 
Moreover, in drawing 12 , although a CCD actuation circuit is on the image position detection processing section, it 
may be in an image reading unit. 

[0061] Here, on the outskirts of a reading means of the image position measurement pattern on the imprint 
conveyance belt 8. the discharge devices electrification and the object for electric discharge of a photoconductor 
drum, an imprint, for form exfoliation, etc. are arranged, and these discharge by number .100- number 1000V. On the 
other hand, the sensor output signal level within a reading means is several lOOmV and about [ of those ] 1/1000. 
and when transmitting a CCD analog output signal for a long time, if it transmits as it is, it will be influenced by the 
noise of a discharge device. Even if it amplifies to the input voltage level of an A/D converter, as compared with the 
voltage level of a peripheral device, it is dramatically small, and the effect of a noise may be received. 
[0062] It may be better to transmit the data after quantization here, when between sensors is separated. It is 
effective to consider as the configuration of drawing 14 to such conditions. 

[0063] That is, it connects by a flexible substrate or a flexible cable so that it can carry out acljustable [ of the 
CCD-A section and the CCD-B section ] independently, with parallelism maintained, and it adjusts according to an 
individual so that it may double with the optimal focus location of image reading. 

[0064] In this case, although gain and an offset equalization circuit, and quantization composition circuits are 
irreducible, the cables from an image reading unit to the image position processing section can be reduced, and a 
cost cut can be aimed at Moreover, the LSI-ized general-purpose element may be used for gain, and ofFset 
adjustment and a quantization composition circuit. 

[0065] Furthermore, the method which compounds a CCD-A output and a CCD-B output for every [ every area 
and ] pixel like drawing 15 as the method of different time sharing, and is sent to an image position detecting 
element is also considered. 

[0066] Although a video rate doubles by this method, it is an advantage that a CCD-A output and a CCD-B output 
are measured simultaneously, and the inclination in an image field can be detected. Therefore, the system with a late 
video rate is turned to. The synthetic method in the analog after gain and offset acjjustment and the digital synthetic 
method can be considered like [ this method ] the above-mentioned time sharing. 

[0067] Next, an image is explained about how to detect a readout color gap. among two or more outputs of a reading 
image sensor only using the output of which or one of the two. 
[0068] Drawing 16 is a block diagram for this detection method. 

[0069] The point made into the system which excluded the gain, the ofFset equalization circuit, the quantization 
circuit, and the synthetic circuit for a piece channel as compared with the block diagram of drawing 8 is different 
[0070] As drawing 7 explained, the signal output of CCD is taken out to another **** exterior by two, an odd 
number output and an even number output However, a difference arises in the output of two lines according to the 
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difference of the difference of an actuation wave of the output section, internal capacity coupling, and the linearity 
of amplifier etc. In order to amend this and to make it a proper output value, it needed to have an amplifying circuit 
and an offset equalization circuit in each of odd number and even number, and two quantization circuits were also 
still more nearly required. Although there are some in which odd-number even number had the output compounded 
inside depending on CCD. if it is unchanging for there being an output difference of odd-number even number after 
alt and lets the same gain and an offset equalization circuit pass, an odd-number even-number output difference 
remains existing, and even if it carries out a digital shading compensation and dark amendment, in an error's arising 
at the time of image position detection, the speed required of a video-processing circuit will also double. Moreover, 
it is [ pixel size is large or / few pixels ] or is expensive although there are also the single transfer section and CCD 
with a single output 

[0071] On the other hand, even if it uses general-purpose CCD with a configuration like this example, since it 
passes along a common circuit, a difference cannot arise, and the speed of a video-processing circuit of all outputs 
is also good in the one half at the time of a synthetic output although it will use thinning out the effective pixel of 
CCD. since the read magnitude of 1 pixel does not change — image position data — right and left — if uniform 
distribution is carried out. the same result as the case where a pixel is not thinned out will be obtained, moreover, 
image position data — right and left — even if it is uneven distribution, by using image position detection algorithms, 
such as a method of elastic center, etc., the almost same result as the case where a pixel is not thinned out is 
obtained, and 1 pixel is the error which can be disregarded to the control step of a light beam scanner if quite small. 
[0072] Moreover, image position detection precision can improve further by making [ many ] the number of the data 
contained in the read image. That is. precision improves by making reading pixel size of a sensor small, raising 
resolution or making width efface of a reading image thick For example, what is necessary is Just to operate only 
the piece channel using the sensor of 7um(s) which are the^pixel sizes of the one half.'if you want to read iniage 
position data in the precision of 14um. In this case, when the pixel size of CCD became small, sensitivity falls, but 
since the resolution of a short focal lens array cannot be followed even if the resolution of CCD becomes not much 
small, a reset signal is thinned out to usual one half, and there is also a method of using by doubling light exposure. 
In addition, deterioration of resolution is not produced in the direction of vertical scanning. 
[0073] The above thing is mentioned at drawing 17 and an example is shown. 

[0074] If the result when being with the time of there being no infanticide of an effective pixel in the case of image 
position data with symmetrical distribution as shown in this drawing (a) becomes completely the same and it asks for 
the address of the center of gravity of an image position with a method of elastic center, a center of gravity will 
serve as a location of the address 5. 

[0075] on the other hand, (b) of this drawing — like — right and left — in the case of image position data with 
unsymmetrical distribution If it asks for the address of the center of gravity of an image position to triple figures 
below decimal point with a method of elastic center The center-of-gravity address when the center-of-gravity 
address when you have no infanticide being set to 5.273. and being [ thin out and ] is 5.214. and when it is set to 
0.059 and the sensor of Mum pixel size is used, the difference is an error of 0.8261 um and 1 um or less, and is the 
value which can be disregarded. 

[0076] Next, how to carry out the instrumental scan of the reading means in the form conveyance direction and the 
direction of a right angle is explained. 

[0077] The same engine performance as the case where it has two or more image reading means can be obtained by 
replacing with using two or more image reading means by time sharing, making the instrumental scan of the one 
image reading means carry out in the form conveyance direction and the direction of a right angle, and making it 
move to a required image reading location. 

[0078] For example, what is necessary is Just to make it say that CCD-A is moved to the location which should 
have CCD-B, and (b) section of the pattern for location gap measurement is made to read, and it makes (c) section 
of return and the pattern for location gap measurement read to the location of CCD-A in drawing 13 , after reading 
(a) section of the pattern for location gap measurement by CCD-A. Under the present circumstances, what is 
necessary is Just to make the output gap (X2) of the pattern for location gap measurement, and (X3) larger than the 
time amount by which CCD-A moves, and is stood still and stabilized to the location which should have CCD-B. 
[0079] In addition, although this example explained the configuration in the transmitted illumination mold by. 
transparent imprint belt material, if belt material is opaque, the same effect can be acquired by considering as the 
form where the lighting lamp was also incorporated on the case. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. *3Mc9|e shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram showing one example of the image formation equipment of this invention. 
[Dra wing 2] It is the schematic diagram of the color gap amendment system of the color picture formation 
equipment of a multiplex imprint method. 

[Drawing 3] It is the decomposition perspective diagram of an important section showing the concrete example of a 
configuration of the detection section of drawing 2 . 

l^JC^yylO.KA). 's drawing of longitudinal section of an important section seen in the direction of arrow head A of 
drawing 3 . 

. [Drawing 5] It is drawing of longitudinal section of the reading unit shown with an. imprint conveyance belt... 
[ Drawing 6 ] It is an outline perspective diagram for explaining the physical relationship of the toner image on the 
sensor substrate dedicated into a case, a short focal lens array, and an imprint belt. 
[Drawing 7] It is drawing showing the general configuration of CCD. 
[Drawing 8] It is the block diagram of the digital disposal circuit of conventional CCD. 

CP.tl§yyJllg...^l IS "the block diagram of the digital disposal circuit equipped with the offset equalization circuit. 
[Drawing 10] It is the block diagram of an image position processing circuit using two or more conventional CCD. 
[Drawing 11] It is drawing of the conventional example showing the point of detection of the image position by the 
reading means. 

[Drawing 12] It is the block diagram of the image position processing circuit in this invention. 

[Drawing 13] It is drawing showing the point of image position detection of the reading means in this invention. 

[Drawing 14] It is the block diagram showing another example of the image position processing circuit in this 

invention. 

[Drawing 1 5] It is drawing showing an example of the pattern of time sharing. 

[Drawing 1 6] It is a block diagram to show how to detect a color gap only using one of the two of an image sensor. 
[Drawing 1 7] It is drawing showing the example of the pattern of distribution of image position data. 
[Description of Notations] 

1: A platen, 2: A manuscript, 3: An image sensor, 4: The image-processing section, 5Y, 5M and 5C, 5K: A laser beam 
scanner, 6Y. 6M and 6C, 6K: A photo conductor drum, 7Y, 7M and 7C, 7K: A development counter. 8: An imprint 
conveyance belt. 9: A driving roller, 10: A follower roller. 1 1: A form, 12: A form tray, 14: An anchorage device, 15: A 
blowdown tray. 101: A sensor. 102: The light source, 104Y. 104M and 104C, 104K: An interface substrate. 105Y, 
105M and 105C. 105K:image formation equipment, a 106:substrate. a 107:control substrate, a 109:substrate, a 
200:case. a 210:sensor. a 21 1:substrate, 212 : A short focal lens array. 214: A stud. 215:seal glass, the source of the 
217:illumination light, 218: Substrate 
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[Drawing 6] 
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